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© INTERFACE FOR ELECTRIC ENDERMISM. 

© This invention provides an interface for electric 
enderrnism which is made of a non-conductive ma- 
terial having a porous or capillary structure and, 
whenever necessary, has predetermined corrugation 
on its skin contact surface, and also an interface for 
iontophoresis which includes a drug on the surface 
of the porous material. 
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INTERFACE FOR ELECTRICAL IONTOPHORESIS 



TECHNICAL FIELD 

The present Invention relates to a skin contact 
interface (skin contacting member) useful for an 
electrical percutaneous drug administration 
(iontophoresis, etc.). 



BACKGROUND ART 

Increasing developments have been made in 
the use of an iontophoresis as an active percuta- 
neous drug administration system. 

However, the relationship between living body 
channels (sudoriferous glands, etc.) estimated to 
be utilizable for a percutaneous permeation of high 
molecular drugs such as peptides, i.e., epidermal 
fine pores, and for a percutaneous drug administra- 
tion, has not been sufficiently clarified under the 
present technical state of the art. 

The structure of an interface for iontophoresis 
comprises a reservoir for holding a drug solution 
and electrodes for current dispersion. The structure 
of the reservoir must allow a predetermined 
amount of the drug solution to reach the living 
body skin interface, with a lapse of time, but the 
reservoir itself is three-dimensional, and further, 
water is used as the medium, and thus a problem 
such as a dilution of the drug arises. Accordingly, a 
satisfactory structure has yet to be proposed. 



DISCLOSURE OF THE INVENTION 

In view of the state of the art as mentioned 
above, the object of the present invention is to 
provide a means for bringing skin fine pore tissue, 
such as sudoriferous glands, to an optimum state 
for an electrical percutaneous drug administration 
such as iontophoresis. 

Another object of the present invention Is to 
provide an interface suitable for iontophoresis and 
having a structure capable of performing an ac- 
curate and safe drug administration. 

Other objects and advantages of the present 
invention will be apparent from the descriptions 
hereinbeiow. 

In accordance with the first aspect of the 
present invention, there is provided an interface for 
an electrical percutaneous drug administration 
comprising a non-electroconductlve material having 
a porous or capillary structure. 

In accordance with the second aspect of the 
present invention, there is also provided an inter- 
face for an electrical percutaneous drug administra- 



tion comprising a non-electroconductlve material 
having a porous or capillary structure, and further, 
having a predetermined unevenness at the skin 
contacting surface, 
s In accordance with the third aspect of the 

present invention, there is further provided an inter- 
face for iontophoresis comprising a drug arranged 
on the surface of a porous material. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now bo further ex- 
plained in detail with reference to the drawings. 
15 Figure 1 and Fig. 2 are drawings illustrating 

Examples of the first aspect of the present Inven- 
tion; 

Fig. 3 is a drawing illustrating an Example of 
the second aspect of the present invention; 
20 Fig. 4 is an enlarged view of a part of another 

Example of the second aspect of the present in- 
vention; 

Fig. 5 is a drawing illustrating an Example of 
the second aspect of the present invention in use; 
25 and, 

Fig. 6 and Rg. 7 are drawings illustrating Ex- 
amples of the third aspect of the present invention. 

30 BEST MODE OF CARRYING OUT THE INVEN- 
TION 

According to the present invention, an elec- 
troconductive channel is primarily formed by filling 

36 a liquid into living body channels such as sudorifer- 
ous glands through the electrical permeation effect 
of the interface. Generally, a human being has 
2,000,000 to 5,000,000 sudoriferous glands, each 
being a single tubular grand or gland body bent in 

40 a corium or subcutaneous binding tissue to form a 
glomerular shape, and having a spiral discharge 
tube opening on the surface of the epidermis 
(sudoriferous pore). 

Also, fine smooth muscle fibers surround the 

45 gland body outer surface, and these are surround- 
ed by a dense capillary net formed by branchings 
from skin arteries. Therefore, it Is apparent that 
sudoriferous glands are utilizable as an electrical 
electroconductive living body channel, and that 

so they provide the shortest route for conveying a 
drug solution to the blood. 

Nevertheless, although the sudoriferous glands 
are pores opening outwardly, as described above, 
generally a gas with a high electrical impedance, 
such as air and other gases, exists in the vicinity of 
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the discharge tubes of the sudoriferous pores. 

Particularly, when electrodes used to apply a 
current to a living body, for various purposes, are 
brought into contact with the living body, since a 
gas is sandwiched between the electrodes and the e 
living body, sudoriferous glands at the point where 
intervening gas exists are given a high electrical 
Impedance, and thus cannot substantially contri- 
bute to the iontophoresis of drugs, as a non-elec- 
troconductive channel. io 

Electrical permeation refers to the phenomenon 
whereby, when a liquid is divided into two compart- 
ments with a substance which forms a capillary or 
porous structure, and a direct current is applied 
thereto by placing electrodes In both liquids, the is 
liquid moves. The direction of movement of the 
liquid is determined In accordance with the sign of 
the ^potential between the liquid and the sub- 
stance. 

Accordingly, the subject matter of the present 20 
invention is to constitute an interface (interface 
forming means) by impregnating a non-electrocon- 
ductive substance having a capillary or porous 
structure with a liquid such as a drug solution, 
bring the interface forming means into contact with 25 
living body skin tissue surface to connect the fine 
pore portion of the Interface forming means with 
sudoriferous glands, form an electroconductlve 
channel by filling the liquid in the sudoriferous 
glands by applying a direct current or pulsed volt- so 
age thereto to obtain the electrical permeation ef- 
fect, and subsequently, carrying out the electrical 
percutaneous drug administration such as a con- 
ventional Ion Introduction method (iontophoresis). 

The porosity of the above-mentioned interface 35 
forming means may be suitably selected depend- 
ing on the purpose, but in general is set so that the 
sudoriferous glands of the living body and the pore 
portions of the interface forming means are in good 
communication with each other, and is preferably 40 
10% to 90%. 

The interface forming means Is used at the 
anode side or the cathode side, depending on 
whether the zeta potential of the fine pores thereof 
during charging is plus or minus. 45 

For example, if the interface forming means is 
positively charged, the liquid will be negatively 
charged, and thus the interface forming means is 
arranged on the cathode side. On the other hand, if 
the interface forming means is negatively charged, 60 
the liquid will be positively charged, and thus the 
Interface forming means is arranged and used on 
the anode side. 

According to the second aspect of the present 
invention, an unevenness Is further formed on the 56 
skin contacting surface. This unevenness may be 
suitably chosen with respect to the shape, distribu- 
tion density, and height of the unevenness at the 



skin contacting site, and is not particularly limited. 
Also, if desired, fine particles with sharp angular 
shapes, such as fine glass particles, may be ar- 
ranged on the unevenness portion surface so that 
fine cracks can be formed in the corneum. 

According to the third embodiment of the 
present invention, a solid or dry drug is coated or 
attached to on one surface of a porous material, 
and by applying a current and supplying a convey- 
ing liquid from the other surface during use, the 
conveying liquid and the drug are mixed together 
only during use to form a locally highly concen- 
trated drug solution. Accordingly, the administration 
of a percutaneous drug solution is promoted white 
maintaining a highly concentrated solution without 
a diffusion dilution of the drug solution by the 
electrical force. 

Also, the present Invention Is suitable for the 
storage of a drug for long term, because the drug 
before use is a solid, i.e., is in the dry state. 

Examples of the porous material usable in the 
present invention include porous materials made of 
ceramics such as bisque, alumina, and zlrconla, or 
synthetic resin materials. The average pore size is 
preferably several am to several hundred urn, and 
the porosity is preferably 10 to 90%. Both the pore 
size and porosity may be selected in accordance 
with the number of sudoriferous glands to which 
the dose is to be applied and the drug dose to be 
used, and Is not particularly limited. 

Also, ceramics materials and synthetic resin 
materials which are worked by laser to form capil- 
lary structures can be used. The thickness of these 
materials is not particularly limited, but Is prefer- 
ably 0.1 mm to 10 mm. 

In some cases, a flexible film or sheet materi- 
als may be employed, provided that the capillary is 
non-deformable. 

Examples of the conveying liquid shown In the 
present invention include water and electrolyte so- 
lutions such as sodium chloride, but these do not 
limit the invention. 

Examples of the structure and actuation of the 
present invention are now described with reference 
to the drawings. 

Figure 1 shows an example of the present 
invention, wherein (1) Is an interface forming 
means comprising a ceramics material or a ncn- 
electroconductive material such as a synthetic res- 
in material, and having a capillary or porous 
(continuous pore) structure. The average pore size 
in the capillary or porous structure Is generally 0.01 
to 500 u.m. preferably 0.01 to 10 urn, and the 
porosity is preferably 10 to 90%, more preferably 
30 to 90%. Both the pore size and porosity may be 
selected In accordance with the number of 
sudoriferous glands to which it is to be applied and 
the drug dose to be used, and is not particularly 
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limited. 

Here, ceramics materials refer to all porous 
materials produced in the ceramic field, such as 
porous alumina and bisque, etc. 

On the other hand, the synthetic resins materi- 
als may be those having an electrical permeation 
effect due to a porous or capillary structure, for 
example, propylene, polyethylene, vinyl chloride, 
and silicone, and are not particularly limited. 

Also, ceramics materials and synthetic resin 
materials which are worked by laser to form capil- 
lary structures can be used. The thickness of these 
materials is not particularly limited, but is prefer- 
ably 0.1 mm to 10 mm. 

In Fig. 1, (2) is an electrode comprising an 
electroconductlve material such as a metal or car- 
bon. In Fig. 1, the electrode (2) is shown as a 
single layer structure, but a structure having a 
reservoir containing a drug solution for ion- 
tophorese interposed therebetween, and further, 
having the above electroconductive member lami- 
nated thereon, may be used. Further, a conven- 
tional gel-like electrode for a living body may be 
used as the electrode (2). 

The electrode (2) is provided with a connector 
(3} for connection with an electrical lead wire (4) 
from a power supply unit (3) including an external 
battery power source. 

Also, by binding the above-mentioned miniatur- 
ized power supply unit to the electrode (2), and 
further imparting a tackiness to the interface for- 
ming means or providing a tacky layer 
therearound, the whole may be constituted so as to 
be plasterable onto the skin. 

Rigid materials are preferably used for the In- 
terface forming means, but in some cases (namely, 
if the capillary is non-deformab(e), a flexible film or 
sheet material may be used. 

An embodiment of the invention comprising the 
above constitution is now described in detail. 

Figure 2 shows an anode portion (1X) having 
the structure shown in Fig. 1. a cathode portion 
(1F) having a laminated structure of an electrocon- 
ductive tacky gel portion (6) and an electrode (9) 
and a power source such as battery constituting a 
power supply unit (5) for outputtlng a direct current 
or pulsed voltage, and a lead wire (4) for connect- 
ing the cathode portion (1X) and the cathode por- 
tion (1 F) to the power supply unit (5). 

in Fig. 2, the anode portion (1 K) and the cath- 
ode portion <1 F) are shown in contact with a living 
body skin surface (6). 

In Fig. 2, after the interface forming means (1) 
is brought into contact with a iiving body skin 
surface, a direct current or pulsed voltage is output 
from the power supply unit The interface forming 
means (1 ) receives the voltage and thereby moves 
the liquid as a positively charged drug solution 



toward the sudoriferous glands, the liquid pene- 
trates the sudoriferous glands, and the sudoriferous 
glands become electroconductlve channels con- 
necting the inside and outside of the living body, 

s and as a result, a subsequent electrical percuta- 
neous drug administration process such as ion- 
tophoresis can be effectively accomplished. 

As described in detail above, the present in- 
vention enables an electrical percutaneous drug 

10 administration through sudoriferous glands by mak- 
ing electroconductive channels of the sudoriferous 
glands by filling a liquid therein by an electrical 
permeation effect, and further, making a good elec- 
troconductive channel between the external power 

76 source and living body skin tissue, and therefore, a 
superfluous polarization does not occur, and there 
is no danger of, for example, burning. 

Next an experimental example of the present 
invention is described in detail with reference to the 

20 drawing. 

The interface forming means was made from a 
bisque material with a 60% porosity and having a 
size and thickness about the same as a 10-yen 
coin (i.e., in the shape of a disc having a diameter 

25 of about 20 to 25 mm and a thickness of about 1 
mm). The interface forming means was Impreg- 
nated with an aqueous 10% redocaine hydrochlo- 
ride solution, and a carbon material sheet was 
employed as the electrode. 

30 The pulse depolarization system Iontophoresis 
disclosed by Japanese Unexamined Patent Pub- 
lication (Kokai) No. 58-159076, (outputting a de- 
polarized puise wave with a pulse wave height 
value of 12 V. a frequency of 40 kHz, and a duty of 

35 3%) was used as the power supply unit and was 
connected through the output side ( + ) of the pow- 
er supply unit and electroconductlve wire to the 
connector of the above electrode. A gel-like living 
body electrode for ECG was connected to the other 

40 output side. 

The interface forming means and the ECG 
electrode were brought into intimate contact with a 
human right upper arm portion, at a spacing there- 
between of 5 cm. and the ( + ) contact portion was 

45 pricked with a needle at predetermined intervals, to 
confirm the extent of the presence of subcutaneous 
anesthesia. 

Further, a defatted cotton impregnated with an 
aqueous 10% ridocaine hydrochloride as the inter- 
so face forming means was brought into contact with a 
human left upper arm portion a spacing of 5 cm, 
and using the same power supply unit as de- 
scribed above, and the same stimulation, the extent 
of the presence of subcutaneous anesthesia was 
55 measured. 

As a result, when a bisque material was used 
as the interface forming means, it was confirmed 
that a strong subcutaneous anesthesia was exhib- 
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ited within 6 minutes, but when a defatted cotton 
was used as the Interface forming means, only a 
weak anesthesia was recognized even after an 
elapse of 20 minutes. 

If the above interface forming means is used 
on the (-) side, it becomes possible to aspirate a 
body fluid, whereby a living body sensor of the 
non-invasion type can be constituted, and the 
present invention also includes this concept. 

Figure 3 is a drawing illustrating an example of 
the second aspect of the present Invention. In Fig. 
3, (11) is an interface forming means comprising a 
ceramics material or a non-electroconductive ma- 
terial such as a synthetic resin material, and having 
a capillary or porous (continuous pore) structure. A 
plurality of unevennesses (10) are formed on the 
skin contacting interface, integrally with the Inter- 
face forming means (1 1 ). The average pore size in 
the capillary or porous structure is generally 0.01 to 
500 urn, preferably 0.1 to 1 urn, and the porosity is 
generally 10 to 80%, preferably 30 to 90%. Both 
the pore size and porosity may be selected in 
accordance with the number of sudoriferous glands 
to which it is to be applied and the drug dose to be 
used, and is not particularly limited. 

Here, ceramics materials refer to all porous 
materials produced in the ceramic field, such as 
porous alumina and bisque, etc. 

Further, the synthetic resins materials may be 
those having an electrical permeation effect due to 
a porous or capillary structure, for example, pro- 
pylene, polyethylene, vinyl chloride, and silicone, 
and are not particularly limited. 

Also, ceramics materials and synthetic resin 
materials which are worked by laser to form capil- 
lary structures can be used. The thickness of these 
materials is not particularly limited, but is prefer- 
ably 0.1 mm to 10 mm. 

(12) is an electrode comprising an electrocon- 
ductive material such as a metal or carbon. In Fig. 
3, the electrode (12) is shown as a single layer 
structure, but a structure having a reservoir con- 
taining a drug solution for iontophorese interposed 
therebetween, and having the above electroconduc- 
tive member laminated thereon, may be used. Fur- 
ther, a conventional gel-like electrode for a living 
body may be used as the electrode (12). 

The electrode (12) is provided with a connector 
(13) for connection with an electrical lead wire (14) 
from a power supply unit (13) including an external 
battery power source. 

Also, by binding the above-mentioned miniatur- 
ized power supply unit to the electrode (12). and 
further, imparting a tackiness to the interface for- 
ming means or providing a tacky layer 
therearound. the whole may be constituted so as to 
be plasterable onto the skin. 

Rigid materials are preferably used for these 



interface forming means, but In some cases 
(namely, If the capillary is non-deformabie), a flexi- 
ble film or sheet material may be used. 

In Fig. 4, another example of the second as- 

$ pect of the present invention is shown. 

Figure 1 shows an example comprising rigid 
fine particles having a sharp angularity composed 
of, for example, glass attached to or coated on the 
unevennesses (10) formed on the interface forming 

70 means (11). Since this otherwise has the same 
shape or structure as shown in Rg. 3, the portion 
having the rigid fine panicles arranged is enlarged 
in the drawing, and other portions are omitted. The 
material of the rigid fine particles is not particularly 

75 limited. 

An embodiment of the invention comprising the 
above constitution is now described In detail. 

Figure 5 shows an anode portion (1 1 K) having 
the structure shown In Fig. 3, a cathode portion 

so (11 F) having a laminated structure of an elec- 
troconductive tacky gel portion (18). an electrode 
(19), and a power source such as battery constitut- 
ing a power supply unit (1 5) for outputting a direct 
current or pulsed voltage, and a lead wire (14) for 

26 connecting the cathode portion (1 1 K) and the cath- 
ode portion (11F) with the power supply unit (15). 

In Rg. 5, the anode portion (11K) and the 
cathode portion (11F) are shown in contact with a 
living body skin surface (16). The Interface forming 

30 means (11) Is brought into intimate contact with the 
skin surface (16) through the unevennesses pro- 
vided on the surface thereof. 

In Rg. 5, after the interface forming means (11) 
is brought into contact with a living body skin 

35 surface, a direct current or pulsed voltage is output 
from the power supply unit The interface forming 
means (11) receives the voitage and thereby 
moves the liquid as a positively charged drug solu- 
tion toward the sudoriferous glands, the liquid pen- 

40 etrates the sudoriferous glands, and the sudorifer- 
ous glands become electroconductive channels 
connecting the inside and outside of the living 
body, and as a result, a subsequent electrical per- 
cutaneous drug administration process such as ion- 

45 tophoresis can be effectively accomplished. 

On the other hand, in the example shown in 
Rg. 4, when the Interface forming means (11) is 
brought into contact with the skin surface (16), a 
tension on the skin surface is caused by the un- 

50 evennesses (10), and this tension causes the rigid 
particles arranged on the unevennesses (10) to 
move and thereby cause microscopic damage to 
the skin surface. This causes cracks to form in the 
corneum, I.e., the skin surface barrier, and thus the 

ss introduction of a drug solution, particularly the in* 
traduction of a drug solution with a large molecular 
weight, is facilitated. 

As described in detail above, the present in- 
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vention enables a electrical percutaneous drug ad- 
ministration through sudoriferous glands by making 
electroconductive channels of the sudoriferous 
glands by filling a liquid therein by the electrical 
permeation effect, and further, makes a good elec- 
troconductive channel between the external power 
source and living body skin tissue, and therefore, 
has an effect such that no superfluorous polariza- 
tion occurs, and that there is no danger of, for 
example, burning. 

Next, an experimental example of the present 
invention is described In detail with reference to the 
drawing. 

The interface forming means was made from a 
bisque material with a 60% porosity and in the 
shape of a disc having a diameter of about 2 cm 
and a thickness of about 1 mm. The bisque ma- 
terial had about 10 unevennesses with a height of 
about 2 mm equally distributed thereon. The inter- 
face forming means was impregnated with an 
aqueous 10% ridocaine hydrochloride solution, and 
a carbon material sheet was employed as the elec- 
trode. 

The pulse depolarization system iontophoresis 
disclosed by Japanese Unexamined Patent Pub- 
lication (Kokai) No. 58-159076 (outputting a de- 
polarized pulse wave with a pulse wave height 
value of 12 V, a frequency of 40 kHz. and a duty of 
3%) was used as the power supply unit, and was 
connected through the output side ( + ) of the pow- 
er supply unit and electroconductive wire to the 
connector of the above electrode. A gel-like living 
body electrode for ECO was connected to the other 
output side. 

The interface forming means and the ECG 
electrode were brought into Intimate contact with a 
human right upper arm portion of a spacing there- 
between of 5 cm, and the ( + ) contact portion was 
pricked with a needle at predetermined intervals, to 
confirm the extent of the presence of subcutaneous 
anesthesia 

Further, a defatted cotton Impregnated with an 
aqueous 10% ridocaine hydrochloride as the inter- 
face forming means was brought into contact with a 
human left upper arm portion at a spacing of 5 cm. 
and using the same power supply unit as de- 
scribed above, and the same stimulation, the extent 
of the presence of subcutaneous anesthesia was 
measured. 

As a result, when a bisque material was used 
as the Interface forming means, It was confirmed 
that a strong subcutaneous anesthesia was exhib- 
ited within 6 minutes, but when a defatted cotton 
was used as the interface forming means, only a 
weak anesthesia was recognized even after an 
elapse of 20 minutes. 

If the above interface forming means is used 
on the {-) side, it becomes possible to aspirate a 



body fluid, whereby a living body sensor of the 
non-invasion type can be constituted, and the 
present invention afso includes this concept. 

Next, example structures and functions of the 

5 third aspect of the present invention will now be 
explained In detail with reference to the drawings. 

In Rg. 6, (21) Is a ceramics porous member 
(the materia] thereof is not particularly limited) hav- 
ing a porosity set within the range mentioned 

iq above, and a dried drug is spray coated on one 
surface of the porous member (21) to form a drug 
particle attached surface (22). 

Further, (23) is an electroconductive member 
comprising an electroconductive rubber, an elec- 
ts troconductive polymer, a carbon film, an aluminum 
foil, and a metal foil. The electroconductive mem- 
ber (23) may also comprise a porous material and 
may have a porosity selected as desired, but the 
porosity must exist to an extent such that the 

20 conveying liquid Is permeated therethrough when a 
conveying liquid is Injected. 

The laminated structure of the porous member 
(21), drug particle attached surface (22), and elec- 
troconductive member (23) is covered with and 

25 thereby supported and fixed by, a flexible support- 
ing member (26). 

A' plastering layer (27) is formed on the sup- 
porting member (26), for fixing the above -men- 
tioned laminated structure to a living body skin 

30 surface. 

Before use, the interface in the state as de- 
scribed above is placed on a paper coated with a 
silicone, and stored. During use, the drug particle 
attached surface (22) and living body surface are 

35 brought into contact, the reservoir (24) containing 
the conveying liquid (25) sealed therein is commu- 
nicated by the penetration of a hollow needle (28) 
provided at the reservoir (24) from above the sup- 
porting member (26), and the conveying liquid (25) 

40 is supplied to the porous member (21) through the 
hollow needle (28) and the electroconductive mem- 
ber (23). 

Next, a current is applied to the electroconduc- 
tive member (23), whereby the conveying liquid 

4s (25) is permeated through the electroconductive 
member (23) and the porous member (21) until 
reaching the drug particle attached surface (22). 
Thereafter, the conveying liquid (25) Is mixed with 
the drug particle attached surface (22) to become a 

so liquid and a liquefied drug layer is formed on the 
living body skin surface, and further, the drug solu- 
tion is permeated into living body through an elec- 
trical force. 

Since the drug particle attached surface (22), 
55 which has become liquid, Is permitted to move only 
toward the living body, a high drug concentration 
can be maintained without diffusion. 

Figure 7 is a schematic illustration of the prac- 



6 



11 



EP 0 417 290 A1 



12 



tfcal use of the plaster on a living body skin (28). 

The laminate (29) consisting of the porous 
member, the electroconductive member and the 
drug layer is covered with the supporting member 
(34), and these elements are plastered to the skin 
(28) by the plastering agent layer provided on the 
supporting member (34). 

Further, (24) Is a reservoir, shown in the state 
in which it is bound to the porous member by a 
needle penetration, and (31) Is a power supply unit 
comprising a battery and a chip type electronic 
circuit. 

Also, in addition to the plastering agent layer, a 
counter-electrode layer (32) comprising an elec- 
troconductive member at the outermost periphery 
thereof is formed on the supporting member (30). 

The above-mentioned plastering agent layer 
endowed with an electroconductivity is laminated 
on the surface of the counter-electrode layer (32), 
and the counter-electrode layer (32) is connected 
to the counter-electrode output terminal of the pow- 
er supply unit (31). 

During the application of a current between the 
electroconductive member (23) shown in Fig. 6 and 
the counter-electrode layer (32) shown in Fig. 7, 
the current passes through the porous member 
(21), the drug particle attached surface (22), the 
living body skin (28), and the electroconductive 
plastering layer* and thus the drug in the drug layer 
is liquefied by mixing the conveying liquid, and 
carried by the conveying liquid to penetrate the 
living body skin. 

The electric output to be used in the present 
invention is a depolarized pulse which can perform 
a stable drug administration without irritation or 
pain, even it the current passage is not satisfactory, 
as shown in Japanese Unexamined Patent Publica- 
tion (Kokal) No. 60-1 56475. 

Not only the above-mentioned output but also 
an alternate current or direct current can be used, 
depending on the use mode, and this does not limit 
the invention. 

Also, the example shown in Fig. 7 shows a 
structure wherein the power supply unit is integrally 
mounted thereto, but this is not critical and the 
power supply unit may be separated therefrom and 
connected thereto with a lead wire, or the shape 
may be changed depending on the use mode. 

The molecular weight and other various 
amounts, of the above-mentioned drug layer are 
not limited, but the interface of the present Inven- 
tion is particularly useful for peptide type drugs 
such as Insulin, which maintains as high a con- 
centration as possible and requires the presence of 
a sufficient amount of water to conduct an efficient 
iontophoresis even with a minute dosage amount 
Examples of the drugs are shown below. 

Antitussive expectorants 



sodium chromoglycate, ketotiphen fumarate 
Branched ilators 
hormoterol fumarate 
Analgesics 

s nalbufin hydrochloride, bentazodn lactate, 
cyclophenac sodium, 
Cardiacs 

dopamine hydrochloride 
Psychoneurotic stabilizers 
w perphenazine, phenothiazine 
Antibiotics 

cefotetan disodium, dibekacln sulfate, amikacin 
sulfate, netylmanocin sulfate, sisomycin sulfate 
Anti-malignant tumor agents 
is adriamycin, mitomycin C, bleomycin hydrochlo- 
ride, lentinan, picivanil, blncrystine sulfate, 
cisp latin 

Circulatory function improvers 
nikametate citrate, meclofenoxate hydrochloride, 
20 lislid maleate, calcium hopatenoate 
Gout therapeutics 
allopurinol 
Other peptides 

LHRH, enchephaiin, endorphin, interferon, insu- 
26 lin, calcitonin, TRH, oxytocin, iypressfn, 
vasopressin, glucagon, pituitary hormones 
(HGH. HMG, HCG. desmopressin acetate), and 
follicular luteinizing hormone. 
These dried drug layers can be formed by 
so various methods, such as spray coating or dipping 
followed by drying, and this Is not particularly criti- 
cal. 

As described above in detail, the present in- 
vention can supplement an appropriate amount of 

35 water without a dilution of the drug solution, and 
since the drug before use is in the dry state, no 
denaturatlon or putrefaction occurs and a pro- 
longed storage thereof is possible. Moreover, since 
the drug exists only at the surface in contact with 

40 the skin, and a diffusion in directions other than 
toward living body is impeded by the electrical 
force, the invention has the effect of performing a 
required drug administration without wastage of the 
drug solution. 
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LIST OF REFERENCE NUMERALS 



1,11 Interface forming means, 

so 2, 12 Electrode, 

3. 13 Connector, 

4. 14 Electrical lead wire, 

5. 1 5 Power supply unit, 

6. 16 Living body skin surface, 

55 7,17 Connector, 

8. 18 Electroconductive tacky gel por- 
tion, 

9.19 Electrode, 
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Electroconductive member, 




drug arranged on the surface of a porous ma- 


24 


Reservoir, 




terial. 


25 


Conveying liquid, 


10 




26 


Supporting member, 




12. An interface according to claim 11, wherein the 


27 


Plastering agent 




porous material is a ceramics or synthetic res- 


28 


Living body skin, 




in material. 


29 


Laminate, 






* ■ ■ 


Supporting member, 
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13. An interface according to claim 11, wherein the 


31 


Power supply unit 




average pore size of the porous material is 1 


32 


Counter electrode layer, 




to 500 u.m. 



Claims 20 

1. An interface for an electrical percutaneous 
drug administration comprising a non-elec- 
troconductive material having a porous or 
capillary structure. zs 

2. An interface according to claim 1 , wherein the 
porous non-electrocoaductive material is a ce- 
ramics or synthetic resin. 

30 

3. An interface according to claim 1, wherein the 
non-electroconductive material having a capil- 
lary structure is a ceramics or synthetic resin. 

4. An interface according to claim 1. wherein the 35 
average pore size of the non-electroconductive 
material is 0.01 to 500 am. 



14. An interface according to claim 11. wherein the 
porosity of the porous material is 10 to 90%. 

15. An interface according to claim 11. wherein the 
drug Is antitussive expectorants, bronchodila- 
tors, analgesics, cardiacs, psychoneurotic sta- 
bilizers, antibiotics, anti-malignant tumor 
agents, circulatory function improvers, gout 
therapeutics, or peptides. 



An interface according to claim 1, wherein the 
porosity of the non-electroconductive material 
Is 10 to 90%. 



40 



6. An interface for an electrical percutaneous 
drug administration comprising a non-eleo- 
troconductive material having a porous or 45 
capillary structure, and having a predetermined 
unevenness at the skin contacting surface. 

7. An Interface according to claim 6, wherein the 
porous non-electroconductive material is a ce- so 
ramies or synthetic resin. 

8. An Interface according to claim 6. wherein the 
non-electroconductive material having a capil- 
lary structure is a ceramics or synthetic resin. 55 

9- An Interface according to claim 6. wherein the 
average pore size of the non-electroconductive 
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Fig. 4 
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